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INTRODUCTION 

The Saskatoon MF Radar ha. been operating since 'l^. but in J” 
continuous-sounding, real-tine processing node ««./»«. * W, *J Z__ 

20 s nulse; 7.5 Hz pulse rate; 1 profile every 5 min, 32 height , , 

142 kn. The real-time '‘full correlation analysis" is made possible y c - 
iertUg the 8-bit amplitudes to binary (0.1) with respect to the nean 
sec blocks: partial correlations forced by the AND instruction are accumulated 

continuously for :he whole record; eros.-correlograos and autocorrelations 
result. In a second microcomputer the -proper" peaks are selected and their 
amplitudes and positions are found; these data plus the mean °^“s 

then used to calculate the velocities and pattern ffiEK et 

efficient and of high quality (KEEK and SOIFERHAH, 1979; KEEK, 1980, MEEK et 

al., 1979, GREGORY et al., 1979). 

Most of the atmospheric data shown here were obtained since 1978. Prior to 
that time the limitations of computing systems u.^ily allowed only noon data 
hr) each day -- our interest has always been on the full climatology ° f 
region. However now that we operate continuously each day. ^‘■ “ th ^" ods 

from -10 min to 5 years are available for study: gravity waves (GW), ti^s 

planetary waves (PW) and circulation effects. We will show example, of all of 
these . 


MEAN WINDS AND LONG PERIOD (?^10d) OSCILLATIONS 


The basis for most analyses are lh mean winds at 3 kn intervals (Figure 1): 

such plots reveal tb mean wind end its variation s^, Jthe : U-J ;2 ^_ Vz-h tarnonic. 

G.W. fluctuations. The basic analyst monthly (30-d) and (sometimes) 

to each 24-h of data; and then obtain means for monthly UU o; «n v 

10-d intervals. 

Zonal and meridional cross-sections (10-d «vcra 8 c-) 
years, but we show 1980 (Figure 2). Cc^parisonswtth^CI^U^nj^onstr 
the need to update that model, c.g. ^ ^ ® • ’ di£{er by factors of 2-3 

stronger than CIRA; December vea cr * B tgQN I98la). Important 

within the vortex (GREGORY ct al., (groVES 1969) also exist, his reversed 
differences from an expanded dat orobably due to tidal contamination, 

zonal flow above *90 km appears too strong, probably Groves and 

Mor, seriously the meridional flow at Saskat orvard low above -80 

also simple circulation models that require po of 
km in winter/summer to be consistent wit * the cor iclis torque is being 

gravity waves in depositing miraentum an x because of the equatorward 

actively studied at Saskatoon — winter is a puzzle necau t. 

flow above - 85 kzn. 
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Figure 3. Long period oscillations. 




winter^ l”’ ^stns'po’ n^bV/hVa VnV Str ^ £thencd ** fac tors of >2, largest 

.. — .. m asst Jr:jrj3rs^!r u s,- f ii 

(fWNSON et al., mil'c^SHim et* *“ ™9B2 ""f"' durini: SrRA ™ARKS 
with periods of .veral days up to '100 tea* 1? 816 frc< i ucctl y oscillatio. 

ional now bc,ow ' 8 ° *• ^ - wSAtS gi&a :rsr“ u cf thc 

data (e.g. CRECORY^t^aK* IWlT'cibNiip'd*? Wlnd6 . fron the Radar and fron rockc 
excellent agreement. L'ture^f^ L ?\ C HW) * ^ 

here, demonstrate the quality of the winds data fro. 2 e™J/il 2 r! i,eU * ,ed 
SPECTRAL ANALYSIS (10d - Oh) 

divided into -^‘(aLSlyrsetsr^hrresSl^f t0 th * continuous hourly data, 
calculation is shown in Figure 4 fo a t 8 ,ve P t -*™queney covariance 

The 12-h tide is dominant, and 24-8- 6 winter month (February 1981). 

altitude. There are strong oscillatio.,; of loi °T\ Utions Stow with 
with the STRATWARM of 1981. Seasonal P ° d al60 > Possibly associated 

analysis for 89 to (Figure 5 )TtZ 2 \-n£l£\ ^ Shovn in the Fourier 
»>ont 6, and 2.1, 5-d oscillations are evident cs reel an la J’ £er / 6caller in sicanei 
in summer. These oscillations and others- -*v, ^ 1 but not exclu8 ively, 

frequently observed- thill ™ * * V1 * h P eriods of 1-25 - I6d are 

investigated by SALBY (1981). Caref ul^tud^of ^h planetar y n °tnal codes 
presence of 16h (16.2±.7) and 101, (9 7. *.,?* apectra 'how the 

modulation of the 12-h tide by^' ^^e’K^ * du * «• 

Monpazier (France^during'j 979 / 1 95 ^ ;°° P ?i ed W f th met c<>r-radar winds from 
the occurrence of such oscillations’ lit "IJ 8 ""‘I™' a S—< ‘nt b <^en 
wavelengths (J. L, Fcllous - nrivatt ™ • their amplitudes and vertical 

private communication, to be published). 


t 


/ca 


r 



vy r Iv 


I 

/v\/\A w^aA^ yy^yv^N^v > 

-/ v '/\/ L SV\ n / V~\^s' K -S ^ — 








• t*' % 


147 


TIDES (12- 24-h) 

The monthly semi-diurnal tides evidence a clear seasonal variation in their 
characteristics (HANSON et al., 1981a, c). Figure 6 shows the so-called spring- 
equinoctial months of March, April, May. March is typical of a winter month, 
with short vertical wavelengths and large amplitudes (Noy-March are winter- 
like). May is summer-like in phase, and its wavelength is usually intermediate 
between winter (43 *6 km) and summer (lfc0«90 km) (HANSON et ai., 1982; MAN SON et 
al., 1983). The transitions from winter to summer-like states ( June-August ) are 
very regular and rapid being centered on March 30 and November 1**10 and 
requiring only 15d. A summary of these features is shown in Figure 7. 
Sophisticated non-classical theoretical models like that of VALTERS CH El D and 
DEVORE (1981) and FORBES (1982b) produce some of these features, e.g., linger 
wavelengths in summer (2,2 mode dominant) and shorter in winter ((2,3 -(2,5; 
modes effects); but their phases and the magnitudes, rapiaity and regularity of 
the seasonal changes are not explained. Comparisons with French U. L. Fel ous; 
and New Zealand (M. J. Smith, C. J. Fraser) data show basically similar 
behaviour to the Saskatoon 12-h tide. The daily tidal fluctuations are 
discussed elsewhere (MANSON et al., 1982): possible causes are non-o.giating 

tides, local tidal forcing and gravity-wave coupling. 



Figure 6. Sani-diurnal tides (amplitudes are arithmetic neanR , 
s.d. shown. 


The 24-h tide is more irregular on a daily or monthly bjsis. ^Theory (e.g. 
FORBES 1982a), suggests that modes such as the evanescent , S_ 2 and 

propagating S A . should be prese- There is actually a seasonal variation, 
with longer wavelengths in sunt, months, and a distinct ptoe variation' C ^6 urc 
8), which theories have not successfully predicted. The New Zealand uata for 
1978-1980 (M. J. Smith, G. J. Fraser - -nvate communication, to be published; 
shown a similar seasonal morphology -.losely involved m ATKAP OJ\P) and 

the 1CMUA Tidal Working Croup. 


GRAVITY WAVES (4 nin - 6 h) 

Ever since the elegant and perceptive paper of C. 0. HINES (1960) on 
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gravity wave* their preience and importance in the atmosphere ha* become 
increasingly obvious* At Sa*katoo» plot* of the *j min wind vector* reveal 
fluctuation* clearly related to internal gravity wave*: the u*e of l-h mean* to 
filter out the shorter period* I* there! ere very important* 

Special observation* were carried out in 197S/1979: *ix Jh canpaigna with 

1 min sar.pl mg time* (fANSOfl et ul., l^Sld), Thctr data shovrd that abort 
period wave* (b ain < t < 90 nin) verc pre*ent in all season*; the wave 
oscillation* also revcalrd polarization, consistent with the absorption or 
reflection of C.l\ with ph.t*e velocities parallel to the mean flow. We shew in 
Figure 9 (right) profile* of the r.o.t. gravity wave osci 1 lationa, the energy 
scale bright* h , and the corresponding energy dissipation (t v )/group veto- 


* «.Vg , ms* 



Figure 9* Energy dissipation by turbulence ( f and eddy diffusion (Kd)* 
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city (Vg): 1 <Vg<!0 c/s. The pro file* of » (*0 05-0 1 u/k » » » » 

with those derived independently Iron i (lading tier teen fcv a Mving'' 
observer): \ is the e.d. of the randoo velocity of the scatterrrs aaaicinv 

'iff™' 1 * tUruIrncr ' 4nd * • Kd tllc rrfr tV dissipation hy turbulence and eddy 
Ujffu.ion respectively ( ZIMMERMAN and MOtrilY, 19/7). Value, of Kd COO-600 
c It) compare veil with other observation*. 

ant .I"’* haVe e? rUer dat “- whlch 41,0 illustrate, interaction, between the C W 
and the ecan flow. Variation, of the height, of naxieu, for the r .«.™ 

flow* on 0 ' M? w *' ,d corrrI ' t *- v >0 veil With hei K l,t. of rever.al of the nean 
How. on a monthly baaia, 1972-74 (MANSUN et al.. 1 975. 1976). Ihi. i. con- 
sistent with G.V. whose phaae velocitiea are anti parallel to the direction of 

rltll^ r C r ^ WhlCh »•««««. and then experience 

critical level,. I.<ir>.r inj-litudea and eventual diaaipation reault, and their 
eorent ua la depoaited into the flow. The icportance of auch a proceaa his onlv 

( -!: y 2 rC T ‘T' 1- ? 1 '. " XOa, ‘ 41,(1 c< ‘ r,d,PMl croas-aectiona froa ohaervatton 

!nd S o»h 2 d circulation rodeta have appeared. As di.cu».ed by UNWIN (1981) 
era, aooe oooentuu depoaition ia required to clc.c off t lie « n-.ne r and 
winter vortices and balance the conaiderable coriolia torque. Aa noted before 

"* u4t " vard fl0 “ <>«° ‘ problea, a, it.'to^ue hi * 

additive to any CV tioncniua deposition! 

. Fir i My ( or w>veral years vc have compared the energy densities of FW 

, 9 f la ’ C) - Krat 10 411 vavoairi i^palabl;. 

CW (>1 5 hi C'Ju^lU bUt i’ y 00 1(0 U "' ,t crdcr <”>crca*ieK) ia FW; tidea; 

Fm .) *;V ) * CJ f l ; 5h,: valu *» «« 1 arp.eat in winter and late, turkey. 

r n 8 /,? 1 ' 41 ‘ ;rOUp '-l^ttiea, the value, of i ate 'I 0 ' J -ICT*; 

<0.05, 0.1 W/*g, respectively. 

Conaiderable effort ia now going in to cessuring CU charact er iat i ca with a 
ah 'ii g ? d£ Sy * ten (GKAVM: T>. to contribute to the R\P C.KATMAP project. Thia 
itniiph«i P ° Ur UnderUandln l ; o{ 0,1 ecalc ‘ ^tion in the upper caddie 
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